[Simulation of the uncoupling activity of fatty acids with the participation of ADP/ATP and aspartate/glutamate antiporters in liver mitochondria].
It has been found that the protonophoric specific uncoupling activity of palmitic acid in rat liver mitochondria does not change as its concentration increases from 5 to 40 microM. Under these conditions, the component of the specific uncoupling activity, which describes the participation in uncoupling of the ADP/ATP antiporter (sensitive to carboxyatractylate), increases, and the component of specific uncoupling activity, which characterizes the participation in the uncoupling of the aspartate/glutamate antiporter (sensitive to glutamate), decreases by the same value. A kinetic model of the fatty acid-induced uncoupling activity with the participation of ADP/ATP and aspartate/glutamate antiporters has been developed. According to the model, these carriers can exist in two forms: an active, i.e., participating in the uncoupling, and an inactive. The interaction of a fatty acid with the regulator site of the ADP/ATP antiporter translates it from the inactive to the active form, while the interaction of a fatty acid with the regulator site of the aspartate/glutamate antiporter, on the contrary, translates it from the active form to inactive. The velocity of transport of a fatty acid anion by the antiporter from the internal monolayer of the internal membrane to the external monolayer is proportional to the product of the concentration of the fatty acid and the active form of this carrier. A good conformity of the model to experimentally obtained data is shown provided that (a) ADP/ATP and aspartate/glutamate antiporters, being completely in an active state, transfer fatty acid anions with the same velocity; (b) the equilibrium dissociation constants of a complex of the carrier with the fatty acid in these antiporters are equal.